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(54) SHEET FEEDING APPARATUS, INFORMATION PROCESSING METHOD, AND PROGRAM

(57) A sheet feeding apparatus includes: measure-
ment means for measuring an attribute value of the sheet
fed by sheet feeding means; notification control means
making a notification of information representing sheet
types in accordance with the attribute value; selection
means for accepting selection of a sheet type of the sheet
after the notification control means making the notifica-
tion; setting means for setting the sheet type selected by
the selection means as a type of the sheet; history stor-

age means for storing history information serving as in-
formation of sheet types accepted once by the selection
means; and reference storage means for storing refer-
ence information serving as reference attribute values.
The notification of the information represents the sheet
types in a notification order decided based on the refer-
ence attribute values of the sheet types stored in the his-
tory information and the attribute value obtained by the
measurement means.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a sheet feeding apparatus, an information processing method, and a program.

Description of the Related Art

[0002] An image forming apparatus conventionally has a method of selecting a sheet to be used for printing from a
plurality of set sheet types. For example, Japanese Patent No. 5448765 has described a method of displaying as a
history a list of sheet types used in the past on the sheet feeder of an image forming apparatus when selecting a sheet
type from sheets set on the sheet feeder of the image forming apparatus in the image forming apparatus.
[0003] However, it requires a user operation to, for example, search for a target sheet type from a list within a small
screen displayed on the display unit of the image forming apparatus. In an arrangement in which sheet types are displayed
in order from one used most recently, even sheets of types different in properties from a sheet to be used now are
displayed in descending temporal order in which they were held in the history.

SUMMARY OF THE INVENTION

[0004] The present invention can improve user-friendliness when deciding a type of sheet to be used.
[0005] The present invention in its first aspect provides a sheet feeding apparatus as specified in claims 1 to 10.
[0006] The present invention in its second aspect provides an information processing method as specified in claims
11 to 14.
[0007] The present invention in its third aspect provides a program as specified in claim 15.
[0008] Further features of the present invention will become apparent from the following description of exemplary
embodiments (with reference to the attached drawings).

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a schematic block diagram showing the internal arrangement of an image forming apparatus according to
an embodiment of the present invention;
Fig. 2 is a schematic view of the section of the image forming apparatus according to the embodiment of the present
invention;
Fig. 3 is a view showing an example of a sheet type selection screen layout according to the embodiment of the
present invention;
Figs. 4A and 4B are flowcharts of processing of an operation according to the embodiment of the present invention;
and
Fig. 5 is a table showing an example of the save items of history data according to the embodiment of the present
invention.

DESCRIPTION OF THE EMBODIMENTS

[0010] Hereinafter, embodiments will be described in detail with reference to the attached drawings. Note, the following
embodiments are not intended to limit the scope of the claimed invention. Multiple features are described in the embod-
iments, but limitation is not made an invention that requires all such features, and multiple such features may be combined
as appropriate. Furthermore, in the attached drawings, the same reference numerals are given to the same or similar
configurations, and redundant description thereof is omitted.

<First Embodiment>

[Apparatus Arrangement]

[0011] Fig. 1 is a block diagram showing the schematic arrangement of an image forming apparatus according to an
embodiment. The image forming apparatus has only the printing function in this embodiment, but is not limited to this.
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For example, the image forming apparatus may further include a reading device configured to read an image on a
document and function as a copying machine, or may function as a multi-function peripheral (MFP) equipped with other
functions additionally. The image forming apparatus may be applied to a sheet feeding apparatus configured to feed
sheets.
[0012] In Fig. 1, an image forming apparatus 100 includes a printer controller 120, a printer engine 150, an HDD 161,
and an input/output device 162. The image forming apparatus 100 can be connected to a host computer 190 via a
network 191. The printer controller 120 includes an HDD interface (I/F) 121, an input/output device I/F 122, a ROM I/F
125, and a memory controller 126. The printer controller 120 includes a host I/F 127, a CPU (Central Processing Unit)
128, a printer engine I/F 129, and an image processor 130. These units are connected via a system bus 132. The printer
controller 120 includes a flash ROM 123 and a RAM 124, which are connected to the system bus 132 via the ROM I/F
125 and the memory controller 126, respectively.
[0013] The CPU 128 takes the form of a microprocessor (microcomputer) and controls the overall operation of the
image forming apparatus 100 by executing programs and activating hardware. The flash ROM 123 stores programs to
be executed by the CPU 128 and various data necessary for various operations of the image forming apparatus 100.
The RAM 124 is used as the work area of the CPU 128 or as the temporary storage area of various reception data, and
stores various setting data.
[0014] The image processor 130 performs various image processes such as processing of bitmapping (converting)
print data (for example, data described in the page description language) handled in the image forming apparatus 100
into image data (bitmap image data), and other image processes. Also, the image processor 130 converts the color
space (for example, YCbCr) of image data included in input print data into a standard RGB color space (for example,
sRGB). The image processor 130 performs, on image data, various image processes such as resolution conversion into
an effective (printable by the image forming apparatus 100) number of pixels, image analysis, and image correction.
Image data obtained by these image processes is stored in the RAM 124 or the HDD 161.
[0015] The printer engine 150 is a printing unit configured to form an image. The printer engine 150 includes an inkjet
head 151, a cutter unit 152, a conveyance motor 153, an interface 154 with the printer controller 120, and an optical
sensor 155. The respective units are connected via a system bus 156.
[0016] The inkjet head 151 is a printing unit configured to print an image, and prints an image on a sheet based on
image data. The inkjet head 151 holds, for example, printheads of a plurality of colors. The inkjet head 151 discharges
ink from the printheads in synchronization with the conveyance of a sheet, forming an image on the sheet. The image
forming apparatus 100 according to this embodiment is, for example, an inkjet printer using ink as a printing material,
but is not limited to this. The present invention is applicable to image forming apparatuses of various printing types such
as a thermal printer (for example, sublimation or thermal transfer), a dot impact printer, an LED printer, and a laser printer.
[0017] The cutter unit 152 is a mechanism of cutting roll paper used as a printing medium (to be referred to as a sheet
hereinafter) in this embodiment. The cutter unit 152 cuts image-printed roll paper into a predetermined length. For a
type of sheet that scatters paper dust upon cutting by the cutter unit 152, a setting to draw a cutting dust reduction line
at a cutting position is stored in the flash ROM 123 in order to prevent scattering of paper dust upon cutting. Independently
of the cutting line reduction, operation settings of the cutter unit 152 can be stored in the flash ROM 123 for each sheet
type. For a type of sheet that cannot be cut using the cutter unit 152, a setting (user cutting) to not move the cutter unit
152 because the user cuts the sheet with scissors is stored in the flash ROM 123. For a type of sheet on which a straight
line to be cut is curved unless the user cuts roll paper while holding it down, a setting (eject cutting) to move the cutter
unit 152 by a user operation is stored in the flash ROM 123. For a type of sheet for which neither user cutting nor eject
cutting is set, a setting (auto cutting) to cut the sheet by the cutter unit 152 is stored in the flash ROM 123.
[0018] The conveyance motor 153 is a motor for driving a conveyance roller configured to convey roll paper and is
controlled by the CPU 128. The optical sensor 155 is a detection means for detecting the attribute values of a printing
medium, and is a reflection optical sensor including an LED (Light Emitting Diode) serving as a light emitting element,
a specular reflected light receiving element, and a diffuse light receiving element. The image forming apparatus 100
uses the optical sensor 155 to measure the attribute values of a printing medium on a platen (not shown), such as the
thickness of a sheet and the intensities of specular reflected light and diffuse-reflected light.
[0019] The input/output device 162 includes an input unit for inputting information by performing various operations
by the user, and an output unit for notifying the user of various kinds of information. The input unit includes hard keys,
a panel, and a microphone capable of voice input. An output unit may notify the user of information by outputting a sound
(for example, buzzer or voice) based on acoustic information from a voice generator. At the time of sheet feeding, the
user selects a sheet type using the input/output device 162 and instructs the image forming apparatus 100 about the
selected sheet type. Then, the image forming apparatus 100 performs conveyance set for each sheet type.
[0020] The HDD 161 is a nonvolatile storage area. Programs to be executed by the CPU 128, print data, and setting
information necessary for various operations of the image forming apparatus 100 can be stored in the HDD 161 and
read out from it. Note that another large-capacity storage device such as a flash memory may replace the HDD 161.
[0021] The input/output device 162 is arranged in the image forming apparatus 100 in this embodiment, but is not
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limited to this and may be, for example, connected as an external device via the network 191. Alternatively, the host
computer 190 and a display connected to the host computer 190 may serve as the input/output device 162. In addition
to the input/output device 162, the image forming apparatus 100 may allow connecting another input/output device via
the network 191 or the like.
[0022] The host computer 190 is, for example, an information processing apparatus serving as a print data supply
source, and a printer driver (not shown) for controlling the image forming apparatus 100 is installed. Instead of the host
computer 190, a data providing apparatus that can function as a print data supply source, such as an image reader, a
digital camera, or a smartphone may be provided. The image forming apparatus 100 is connected to each device not
only via the network 191 but also directly by wireless communication.
[0023] Fig. 2 is a schematic view of the section of the image forming apparatus 100 according to this embodiment.
Fig. 2 shows a portion regarding conveyance of roll paper. The image forming apparatus 100 according to this embodiment
includes two roll paper tubes 201 and 202 in which different types of roll paper can be set. Fig. 2 shows a positional
relationship at a place where roll paper 204 conveyed from the upper roll paper tube 201 by conveyance rollers 205
along a conveyance path is measured by the optical sensor 155 provided at a place where it faces the platen (not shown)
in the image forming apparatus 100. The inkjet head 151 prints an image by discharging ink onto the roll paper 204
conveyed from the upper roll paper tube 201. After a switching operation from roll paper at the upper stage to one at
the lower stage using the conveyance rollers 205 in the image forming apparatus 100, roll paper can be supplied even
from the lower roll paper tube 202.
[0024] At the time of sheet feeding, the image forming apparatus 100 measures the specular reflected light intensity,
diffuse-reflected light intensity, and roll paper thickness of the roll paper 204 using the optical sensor 155. The printed
roll paper is cut by the cutter unit 152 into a length the user wants.
[0025] Note that the arrangement shown in Fig. 2 is an example, and the number of compatible roll paper sheets
(number of roll paper tubes), the positional relationship between the roll paper tube and the printhead, the arrangement
position of the optical sensor 155, and the like may change. The image forming apparatus 100 according to this embod-
iment has been described in regard to an arrangement using roll paper, but the present invention may be applied to an
image forming apparatus using cut paper.

[Display Example]

[0026] Fig. 3 is a view showing an example of the panel display of the input/output device 162 when selecting a sheet
type. For example, when printing, it is designated which of sheet types is used to print in the image forming apparatus
100 according to this embodiment. A sheet type selection screen 301 is an example of the layout of a screen displayed
when selecting a sheet type. The sheet type selection screen 301 includes the region of a candidate display 302 and
the region of a sheet type list 303. The candidate display 302 is a region where sheet types are displayed in a display
order in which sheets likely to be selected are displayed at the top based on the relationship between history data
according to this embodiment and the detection result of currently set roll paper. In this embodiment, the history data is
history information of sheet types selected by the user from the panel, which will be described in detail later. Fig. 3 shows
an example in which three types are presented as the number of sheet candidates displayed on the candidate display
302. However, if the display region of the input/output device 162 has room, the number of sheet candidates may be
further increased. The sheet type list 303 represents a list of sheet types settable in the image forming apparatus 100.
Here, "plain paper" and "glossy paper" are displayed, and if a candidate is designated, more detailed classifications are
displayed and can be selected. Note that "plain paper" and "glossy paper" in the list shown in Fig. 3 are an example of
rough sheet type classifications, and the classifications are not limited to this. If the display region of the input/output
device 162 has room, a larger number of classifications may be displayed.
[0027] In the example shown in Fig. 3, the font color and background color of "glossy photo", which is a most likely
sheet type as the sheet type of the fed roll paper 204, are reversed from those of the display of other sheet types in the
list of the candidate display 302, and "glossy photo" is displayed at the top of the list. Note that the display method for
displaying a likely sheet type is not limited to the example of Fig. 3. For example, the font size of a more likely sheet
type may be increased or a more likely sheet type may be displayed in a more prominent color.
[0028] A formula to calculate a determination distance J for candidate selection used in this embodiment will be
described below. In this embodiment, a smaller value of the determination distance J represents that a sheet type
measured by the optical sensor 155 is more likely to be close to a compared sheet type. That is, the degree of similarity
between a sheet type held as history data and a sheet type set in the image forming apparatus 100 is calculated, and
a sheet type to be preferentially displayed is decided in accordance with the degree. Note that this embodiment has
exemplified an image forming apparatus including two roll paper tubes. However, when the image forming apparatus
includes a larger number of roll paper tubes, the determination distances J to roll paper sheets set on the respective roll
paper tubes may be calculated.
[0029] In this embodiment, V1, V2, and V3 represent the specular reflected light intensity, diffuse-reflected light inten-
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sity, and roll paper thickness measured by the optical sensor 155, respectively. In this embodiment, reference values
used as the reference attribute values of each sheet type stored in the flash ROM 123 are attribute values measured
finally for the sheet type. V1L, V2L, and V3L represent the specular reflected light intensity, diffuse-reflected light intensity,
and roll paper thickness, respectively. The reference value of each attribute value is not limited to this. For example, the
average of values measured a predetermined number of times may be used as the reference value or a predetermined
value may be used as the reference value. A value calculated by equation (1) is defined as the determination distance
J of each sheet type with respect to measurement values: 

where α, β, and γ are the coefficients used to calculate the determination distance and arbitrary values are set. The
values of the coefficients α, β, and γ are held in, for example, a storage unit such as the flash ROM 123. In this embodiment,
how much importance is given to the specular reflected light intensity, the diffuse-reflected light intensity, or the roll paper
thickness can be changed by multiplying by the coefficients the sum of squares of the respective components, which is
a general distance calculation formula. For example, when the specular reflected light intensity has a great influence,
the coefficient α is increased to improve the determination precision.
[0030] In this embodiment, the determination distance J between the attribute values of fed roll paper and the attribute
values of each sheet type held as history data is measured, and sheet types are displayed on the candidate display 302
in ascending order of the determination distance. In this embodiment, when a plurality of sheet types have the same
value of the determination distance J, the selection counts of the sheet types by the user that are included in history
data are referred to, and the sheet types are displayed at the top in descending order of the selection count. Note that
different history data can be used for the arrangement of preferentially displaying a given sheet type when a plurality of
sheet types have the same value of the determination distance J. An example of available history data will be described
later with reference to Fig. 5.
[0031] As another arrangement, a list including likely sheet types may be displayed at the top in a list displayed in the
sheet type list 303. Alternatively, the user may select elements used for the determination distance J by designating the
α, β, and γ values by himself. In this case, when no designation is accepted from the user, values held in advance are used.
[0032] Further, the calculation of the determination distance J is not limited to the above-described equation (1), and
various formulas may be used as long as the similarity between (VI, V2, V3) and (V1L, V2L, V3L) can be calculated.
When the user does not select a sheet type and leaves the sheet type selection screen 301 intact for a predetermined
time, a most likely sheet type may be automatically selected to advance processing. In this case, if a displayed sheet
type surely meets the user’s intension, a user operation can be skipped. Also, the user may be notified of the above-
described sheet type candidates not by display but by voice.

[Processing Sequence]

[0033] Figs. 4A and 4B are flowcharts showing a sequence of selecting sheet type candidates to be presented to the
user using the input/output device 162 when feeding roll paper. This processing sequence is implemented by, for example,
reading out a program held in the HDD 161 or the like by the CPU 128 and executing it.
[0034] In step S401, the image forming apparatus 100 feeds the roll paper 204 onto the platen (not shown) and
measures the specular reflected light intensity V1, the diffuse-reflected light intensity V2, and the roll paper thickness
V3 using the optical sensor 155.
[0035] In step S402, the image forming apparatus 100 clears (initializes) storage areas H1, H2, and H3 of sheet type
candidates to be displayed on the input/output device 162, and storage areas T1, T2, and T3 of selection counts each
representing the number of times by which a corresponding sheet type has been used so far. The storage areas H1,
H2, H3, T1, T2, and T3 are provided in the RAM 124. This initialization may be to substitute "0" or blank the storage area.
[0036] In step S403, the image forming apparatus 100 determines whether there is a history of the sheet types of roll
paper sheets used before. The sheet type history data is held in the RAM 124 or the HDD 161 and can be referred to
make a determination. If the image forming apparatus 100 determines that there is a history (YES in step S403), the
process advances to step S404. If the image forming apparatus 100 determines that there is no history (NO in step
S403), the processing sequence ends without displaying any candidate. Note that a history of sheet types may be
registered in advance in the process of product manufacturing. For example, packaged sheet types are set as a history
or sheet types most used in the market are set as a history so that candidates can be presented to the user. If there is
no history and the processing sequence ends, a message that there is no history may be displayed, as represented on
the third line of the candidate display 302 in Fig. 3.
[0037] In step S404, the image forming apparatus 100 initializes a sheet type counter n to "1". The sheet type counter
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n is held in the RAM 124. The sheet type counter corresponds to a sheet type stored as history data, and the value of
the sheet type counter is held in correspondence with the sheet type.
[0038] In step S405, the image forming apparatus 100 initializes the values of determination distances Jmin1, Jmin2,
and Jmin3 into which the determination distance values of three sheet types displayed on the candidate display 302 of
the sheet type selection screen 301 are substituted. As a value used in this initialization, a large value which is not
actually generated is substituted. As shown in Fig. 3, three determination distances Jmin are used to represent three
candidates on the candidate display 302 of Fig. 3. Hence, the number of determination distances Jmin varies in accord-
ance with the number of candidates displayed on the candidate display 302. In this embodiment, the determination
distances Jmin have a relation: Jmin1 ≤ Jmin2 ≤ Jmin3.
[0039] In step S406, the image forming apparatus 100 determines whether the value of the sheet type counter n is
equal to or larger than a sheet type count Max. The sheet type count Max represents the number of sheet types stored
as history data in the image forming apparatus 100. For example, when the image forming apparatus 100 has history
data of 10 sheet types, the sheet type count Max is "10". If the image forming apparatus 100 determines that the value
of the sheet type counter n is equal to or larger than the sheet type count Max (YES in step S406), the process advances
to step S421. This means that the calculation of the determination distances J of all sheet types in the history and the
comparison have completed. If the image forming apparatus 100 determines that the value of the sheet type counter n
is smaller than the sheet type count Max (NO in step S406), the process advances to step S407.
[0040] In step S407, the image forming apparatus 100 calculates a determination distance Jn from the specular
reflected light intensity V1, diffuse-reflected light intensity V2, and roll paper thickness V3 measured by the optical sensor
155, and the specular reflected light intensity V1n, diffuse-reflected light intensity V2n, and roll paper thickness V3n
stored as values of the nth sheet type in history data. The determination distance Jn is calculated based on the above-
described equation (1) according to equation (2): 

[0041] In step S408, the image forming apparatus 100 compares Jn calculated in step S407 with Jmin3. If Jn is larger
than Jmin3 as a result of the comparison (NO in step S408), the process advances to step S420. If Jn is equal to or
smaller than Jmin3 (YES in step S408), the process advances to step S409.
[0042] In step S409, the image forming apparatus 100 compares Jn calculated in step S407 with Jmin2. If Jn is larger
than Jmin2 as a result of the comparison (NO in step S409), the process advances to step S417. If Jn is equal to or
smaller than Jmin2 (YES in step S409), the process advances to step S410.
[0043] In step S410, the image forming apparatus 100 compares Jn calculated in step S407 with Jmin1. If Jn is larger
than Jmin1 as a result of the comparison (NO in step S410), the process advances to step S414. If Jn is equal to or
smaller than Jmin1 (YES in step S410), the process advances to step S411.
[0044] In step S411, the image forming apparatus 100 determines whether Jn equals Jmin1. If Jn equals Jmin1 (YES
in step S411), the process advances to step S412. If Jn differs from Jmin1 (Jn is smaller than Jmin1) (NO in step S411),
the process advances to step S413.
[0045] In step S412, the image forming apparatus 100 compares a count T1 with a count Tn at which a sheet type
corresponding to the sheet type counter n has been selected so far. The count T1 has a value substituted along the
preceding processing. The count Tn is obtained by referring to history data of the sheet type corresponding to the sheet
type counter n. If Tn is equal to or larger than T1 as a result of the comparison (YES in step S412), the process advances
to step S413. If Tn is smaller than T1 (NO in step S412), the process advances to step S416.
[0046] In step S413, the image forming apparatus 100 determines as a result of comparison with up to the nth sheet
type that the nth sheet type has a shortest distance that uses as indices the specular reflected light intensity V1, diffuse-
reflected light intensity V2, and roll paper thickness V3 measured by the optical sensor 155. To save values of other
ordinal ranks, the image forming apparatus 100 substitutes the Jmin2 value into Jmin3, the Jmin1 value into Jmin2, and
the Jn value into Jmin1. As for sheet types, the image forming apparatus 100 substitutes the value of the storage area
H2 representing a sheet type of a second highest degree of approximation into the storage area H3 representing a sheet
type of a third highest degree of approximation, and substitutes the H1 value into the storage area H2. The image forming
apparatus 100 stores information of the nth sheet type in the storage area H1 representing a sheet type of a highest
degree of approximation. As for selection counts, the image forming apparatus 100 substitutes the value of the storage
area T2 representing the selection count of the sheet type of the second highest degree of approximation into the storage
area T3 representing the selection count of the sheet type of the third highest degree of approximation, substitutes the
value of the storage area T1 into T2, and stores the Tn value in T1. After that, the process advances to step S420.
[0047] In step S414, the image forming apparatus 100 determines whether Jn equals Jmin2. If Jn equals Jmin2 (YES
in step S414), the process advances to step S415. If Jn differs from Jmin2 (Jn is smaller than Jmin2) (NO in step S414),
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the process advances to step S416.
[0048] In step S415, the image forming apparatus 100 compares T2 with Tn. If Tn is equal to or larger than T2 as a
result of the comparison (YES in step S415), the process advances to step S416. If Tn is smaller than T2 (NO in step
S415), the process advances to step S419.
[0049] In step S416, the image forming apparatus 100 substitutes the Jmin2 value into Jmin3 and the Jn value into
Jmin2 because the nth sheet type has a second highest degree of approximation to the values measured by the optical
sensor 155. Also, the image forming apparatus 100 substitutes the H2 value into H3 and stores, in H2, information
representing the nth sheet type. Further, the image forming apparatus 100 substitutes the T2 value into T3 and stores
the Tn value in T2. The process then advances to step S420.
[0050] In step S417, the image forming apparatus 100 determines whether Jn equals Jmin3. If Jn equals Jmin3 (YES
in step S417), the process advances to step S418. If Jn differs from Jmin3 (Jn is smaller than Jmin3) (NO in step S417),
the process advances to step S419.
[0051] In step S418, the image forming apparatus 100 compares T3 with Tn. If Tn is equal to or larger than T3 as a
result of the comparison (YES in step S418), the process advances to step S419. If Tn is smaller than T3 (NO in step
S418), the process advances to step S420.
[0052] In step S419, the image forming apparatus 100 substitutes the Jn value into Jmin3 because the nth sheet type
has a third highest degree of approximation to the values measured by the optical sensor 155. Also, the image forming
apparatus 100 stores the nth sheet type in H3. Further, the image forming apparatus 100 stores the Tn value in T3. The
process then advances to step S420.
[0053] In step S420, the image forming apparatus 100 substitutes n+1 into the sheet type counter n (that is, increments
the n value by one), and the process returns to step S406.
[0054] In step S421, the calculation of the determination distances J of all sheet types in the history and the comparison
have completed, so the image forming apparatus 100 displays sheet types represented by H1, H2, and H3 as sheet
type candidates on the input/output device 162 in order of H1, H2, and H3. That is, the H1, H2, and H3 values are
displayed sequentially from the top on the candidate display 302 of Fig. 3.
[0055] In step S422, the image forming apparatus 100 accepts the selection of a sheet type P from the user via the
sheet type selection screen 301 and obtains information of the selected sheet type P.
[0056] In step S423, the image forming apparatus 100 determines that the specular reflected light intensity V1, diffuse-
reflected light intensity V2, and roll paper thickness V3 measured by the optical sensor 155 are data of the sheet type
P. The image forming apparatus 100 overwrites the storage unit to save the specular reflected light intensity V1, diffuse-
reflected light intensity V2, and roll paper thickness V3 with the specular reflected light intensity V1P, diffuse-reflected
light intensity V2P, and roll paper thickness V3P of the sheet type P.
[0057] In step S424, the image forming apparatus 100 adds " 1" to the selection count Tp of the sheet type P (that is,
increments the Tp value by one). Note that Tp is held in the storage unit in correspondence with the sheet type P.
Thereafter, the processing sequence ends.
[0058] When substituting the Jn value into one of Jmin1, Jmin2, and Jmin3, an excessively low degree of approximation
may not be substituted so that an improper sheet type is not set as a candidate. In this case, a threshold Jth may be
decided in advance, and if Jn > Jth, it may be determined that the degree of approximation is excessively low.

[History Data]

[0059] Fig. 5 is a table showing an example of the save items of history data according to the embodiment of the
present invention. Each history data below is held in the HDD 161 or the like. Any of the history data shown in Fig. 5
may be used to decide a sheet type to be preferentially displayed in a list displayed on the sheet type selection screen
301. In the above-described processing sequence of Figs. 4A and 4B, history data 502 is used. Examples of the structures
of the following history data are not always exclusive and may be combined if necessary. A selected sheet type is stored
as a sheet type used before in history data. In this embodiment, the selected sheet type is set as history data in
correspondence with the following information. Only the history of the sheet type used may be used as history data.
[0060] History data 501 represents the structure of history data in which the finally measured specular reflected light
intensity V1, diffuse-reflected light intensity V2, and roll paper thickness V3 are associated and saved for each sheet
type. Every time the same sheet type is used, each value in the history data 501 is updated to a new measurement
result obtained by the optical sensor 155.
[0061] The history data 502 represents an example of the structure of history data in which a sheet type selection
count by the user is associated and saved in addition to the contents of the history data 501. When sheet types have
the same value of the determination distance J, the use of the selection count information makes it possible to display
a sheet type of a higher selection count at the top of the list.
[0062] History data 503 represents an example of the structure of history data when different measurement values
are saved even for the same sheet type if the history capacity permits. In this structure, a measurement value is not
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updated but is added for each sheet type, unlike the history data 501.
[0063] In history data 504, sheet feeder information representing which of roll paper of the upper roll paper tube 201
and roll paper of the lower roll paper tube 202 was used for each sheet type is associated and held in addition to the
contents of the history data 501. By using the history data 504, candidates having close sheet type determination
distances can be selected from candidates corresponding to the same sheet feeder so that they come to the top in a
displayed list.
[0064] In history data 505, the user ID of a user who used the image forming apparatus 100 is associated and held
in addition to the contents of the history data 501. The user ID is identification information assigned to uniquely identify
a user who uses the image forming apparatus 100. For example, when using the image forming apparatus 100, the user
ID of a user is obtained. When the user prints, the image forming apparatus 100 associates the user ID with a sheet
type used and holds them. When the user is to print later, the same sheet type can be displayed at the top of the list by
referring to history data corresponding to the user ID of the user.
[0065] In history data 506, information of a time zone in which the image forming apparatus 100 was used is associated
and held in addition to the contents of the history data 501. The use time information may be obtained from the timepiece
(not shown) of the image forming apparatus 100. By using the history data 506, for example, candidates can be selected
from candidates of the same use time zone so that they come to the top of the displayed list.
[0066] As described above, according to this embodiment, a sheet type likely to be selected is displayed at the top of
the selection screen based on a printing medium detection result and history data. This can improve user-friendliness
when the user selects a sheet type at the time of sheet setting.
[0067] The processing in Figs. 4A and 4B is executed by the CPU 128 of the image forming apparatus 100 in the
above-described embodiment, but may be executed by, for example, the CPU 128 of the host computer 190 using the
host computer or an external memory. Sheet type candidates may be displayed on a display (not shown) connected to
the host computer 190. In this case, the host computer 190 obtains values measured by the optical sensor 155 of the
image forming apparatus 100 in the processing in step S401.
[0068] Embodiment(s) of the present invention can also be realized by a computer of a system or apparatus that reads
out and executes computer executable instructions (e.g., one or more programs) recorded on a storage medium (which
may also be referred to more fully as a ’non-transitory computer-readable storage medium’) to perform the functions of
one or more of the above-described embodiment(s) and/or that includes one or more circuits (e.g., application specific
integrated circuit (ASIC)) for performing the functions of one or more of the above-described embodiment(s), and by a
method performed by the computer of the system or apparatus by, for example, reading out and executing the computer
executable instructions from the storage medium to perform the functions of one or more of the above-described em-
bodiment(s) and/or controlling the one or more circuits to perform the functions of one or more of the above-described
embodiment(s). The computer may comprise one or more processors (e.g., central processing unit (CPU), micro process-
ing unit (MPU)) and may include a network of separate computers or separate processors to read out and execute the
computer executable instructions. The computer executable instructions may be provided to the computer, for example,
from a network or the storage medium. The storage medium may include, for example, one or more of a hard disk, a
random-access memory (RAM), a read only memory (ROM), a storage of distributed computing systems, an optical disk
(such as a compact disc (CD), digital versatile disc (DVD), or Blu-ray Disc (BD)™), a flash memory device, a memory
card, and the like.
[0069] While the present invention has been described with reference to exemplary embodiments, it is to be understood
that the invention is not limited to the disclosed exemplary embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all such modifications and equivalent structures and functions.

Claims

1. A sheet feeding apparatus comprising:

sheet feeding means for holding a sheet and feeding the sheet;
measurement means for measuring an attribute value of the sheet fed by the sheet feeding means to obtain
attribute value of the sheet;
notification control means for controlling to make a notification of information representing sheet types in ac-
cordance with the attribute value of the sheet obtained by measurement by the measurement means;
selection means for accepting selection of a sheet type of the sheet set on the sheet feeding means after the
notification control means controls to make the notification;
setting means for setting the sheet type selected by the selection means as a type of the sheet fed by the sheet
feeding means;
history storage means for storing history information serving as information of sheet types accepted once by
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the selection means; and
reference storage means for storing reference information serving as reference attribute values corresponding
to the respective sheet types,
wherein the notification control means controls to make the notification of the information representing the sheet
types in a notification order decided based on the reference attribute values of the sheet types stored in the
history information and the attribute value obtained by measuring, by the measurement means, the sheet set
on the sheet feeding means.

2. The apparatus according to claim 1, wherein the notification control means controls notification means to display
the information representing the sheet types.

3. The apparatus according to claim 1, wherein the notification control means calculates degrees of similarity of attribute
values using the reference attribute values of the sheet types in the history information and the attribute value
obtained by measuring the sheet set on the sheet feeding means by the measurement means, and controls to
preferentially make a notification of a sheet type more similar to the sheet set on the sheet feeding means.

4. The apparatus according to claim 3, wherein the notification control means controls notification means to display
the information representing the sheet types while switching one of a display color and font size of the information
representing the sheet types in accordance with the degree of similarity.

5. The apparatus according to claim 1, wherein the history storage means further stores selection counts of the re-
spective sheet types in the history information in association with the sheet types, and
the notification control means further decides the notification order of the sheet types in accordance with the selection
counts.

6. The apparatus according to claim 1, wherein the sheet feeding means includes a plurality of sheet feeders on which
a sheet is set, and
the history storage means stores history information for each of the plurality of sheet feeders.

7. The apparatus according to claim 1, wherein the history storage means further associates and stores, in the history
information, identification information of a user who selected a sheet type, and
the notification control means decides the notification order of the sheet types for each user.

8. The apparatus according to claim 1, wherein when selection of a sheet type is accepted, the history storage means
overwrites the history information to store an attribute value measured by the measurement means as a reference
attribute value of the sheet type.

9. The apparatus according to claim 1, wherein when selection of a sheet type is accepted by the selection means,
the reference storage means stores an attribute value measured by the measurement means as a reference attribute
value of the sheet type.

10. The apparatus according to claim 1, further comprising image forming means for forming an image on a sheet fed
by the sheet feeding means.

11. An information processing method for a sheet feeding apparatus including:

sheet feeding means for holding a sheet and feeding the sheet; and
measurement means for measuring an attribute value of the sheet fed by the sheet feeding means to obtain
attribute value of the sheet, the method comprising:

making a notification of information representing sheet types in accordance with the attribute value of the
sheet obtained by measurement by the measurement means;
accepting selection of a sheet type of the sheet set on the sheet feeding means after making the notification;
storing information of sheet types accepted one by the accepting selection; and
storing reference attribute values corresponding to the respective sheet types as reference information,
wherein in the notification, the notification of the information representing the sheet types is made in a
notification order decided based on the reference attribute values of the sheet types stored in the history
information and the attribute value obtained by measuring, by the measurement means, the sheet set on
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the sheet feeding means.

12. The method according to claim 11, wherein the notification is made by displaying the information representing the
sheet types.

13. The method according to claim 11, wherein in the notification, degrees of similarity of attribute values are calculated
using the reference attribute values of the sheet types in the history information and the attribute value obtained by
measuring the sheet set on the sheet feeding means by the measurement means, and a notification of a sheet type
more similar to the sheet set on the sheet feeding means is preferentially made.

14. The method according to claim 13, wherein the notification includes a notification of the information representing
the sheet types, and in display, one of a display color and font size of the sheet type when accepting selection of
the sheet type is switched and displayed in accordance with the degree of similarity.

15. A program for causing a computer to execute a process, the process comprising:

obtaining a result of measuring an attribute value of a sheet;
controlling to make a notification of information representing sheet types in accordance with the obtained attribute
value of the sheet;
accepting selection of a sheet type of the sheet set on sheet feeding means after controlling to make the
notification;
setting the selected sheet type as a type of the measured sheet;
storing information of sheet types accepted once by the accepting selection as history information; and
storing reference attribute values corresponding to the respective sheet types as reference information,
wherein in the notification, the notification of the information representing the sheet types is made in a notification
order decided based on the reference attribute values of the sheet types stored in the history information and
an attribute value obtained in the obtaining.
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